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mmmcrMM] 

1 Itoi 0 . 5 a« 1 J2TFT* £ i f: * W«4: 4 If* 

*a i BM3«Mti.^ i mziffltcom?Lmmm£ttm 

[|f*iI5 ] m)IBIP^frlE^'5Xl^f t LT*<j4 0 

iz ,iM»i5 ^ y y rj -^afiit t tz \tm 1 
o %^ i; ■feo-A'jBafc 5~io 4J-ia¥ffi«ya-r «. - 1 

KIFf **& 2 0 %xfi^y7' U 3-;W»fKK: 5-1 

o ftr^mm LT%hzt£$mt^-& m?m 5 tm 
imzma 3 are* 1 4fciiiiM&B2 co*a-e«#L 
so-aaifcBHn u ias»rt(c3 3°c^3 9*c<d# 

So 

[ If *H 9 ] imm 3 c?)^rs6T"ffi# L fzmsZm&m? 

m^&m&msmfrt>viiiiu mm^3 3"cnm 
3 9 x:nmtwzim lt mriEE* fciaai 1 ?*)^* n 
lit*. ^fSDM^i^^LT&s i t swat 

[fM^PIH&I^JI] 
[000 1 ] 

S»t?>4 HWSB collie &^KcoJ&*«# & IWfcRfcf iJ 



[0002] 

[0003] mmmwm^m<mmi, smith a 

952, 1953) £\ »^fcttLTIIBSfiHH8^*4fc£*l 
Jtj^U-fen— ;P (Polge et al., 1949) Srll/^W 

fc„ L*>L. Whittingham et al. (1972) tWilmut (19 
72) ttaftliitt. ^U*n— ^fc^flBftWR 

Ls mm'mM<nw^m<v®mumzmmzti 

*Z (9vb: S/H, 1978; £JI|fc. 1973; 
IE, 1974a, b;Whittingham, 1975; Bank & Ma 

urer, 1974; Whittingham & Adams, 1976; Tsunoda & 
Sugie, 1977) „ 

[0004] mSTii^ b>yi>'(Willadsen et al . , 197 
4; Schwier et al., 1990)fc it^-^^f (Bilton & Moor, 
1976a)c?)fte. ftffc^^fctJViTli. Wilaut S Rowson (1 
973) iz i. £ «td^|«»«<0«ftja«, "filf W^^PHtS- 

^SH^tf^tl^ (Bilton S Moor, 1976b; Willadsen e 
t al., 1976; Leibo & Mazur, 1978; Trounsonet al . , 
1978; Willadsen, 1980; Niemann et al., 1982; Renard 
etal., 1982; Leibo, 1983,1984, 1986a, b, 1988; 
Renard & Heyman,1983; Chupin et al . , 1984; Massip 
& Van Der Zwalmen, 1984; Suzuki et al.,1990; Niema 
nn, 1991), 

[0005] zcomm. ssftrii. m&m&ffiFtm 
mmi t l t . § t> t . is < l fc«fefe#aco 

KiStt* 1 ^**^* if 0 < . ^Sr? ^ h ft h ^ 
{fflffitt («FI<7)B#rBl^m^$) Kov^T«>aca***K> 

sat&wrft 4 i fc . MBHtJteiaitWS ; . * 

Mmt^&w&iz-fcmKmzmi-^x'm&mg&cDm 
^m^&mfo&witig&ffl^-x'iimmx'Z t , 
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& t'commtmrn t x i ^ . 

[0 0 0 6] ifttCfcfU Luyel (1937) J: 9 ill § ft 
0 tf? Mtt* itX Jfcftg^afirCfii^ S *8cT . ft ffflf 

^mmmnz^h b^L^titztK *£>jssm«±£<» 

^ft^^PoJ^Luyet, 1966; Rapatz et al . , 1966; Fah 
y et al.,1984; Fahy, 1988) . U&»U «?S£<7)<£Sg« 
aSrttSffl^iifcCtOs WfMtUB (Grout & Hensha 
w, 1978)-^M£ifflJi& (James, WSOHcfe^T^^X-ffc 
«fiW>J*SMaKS , Rail & Fahy (1985)«±-7->X8« 

a»#7Xttft#m# L , U*W^)#7XM 

#5Xft&#<7)Jft:a<yWSheffen etal. (1986)tCj;oT 

(fr£>,1986; Mfffc^lffl, 1987; 1987; Ka 

sai et al., 1990) , *y ••/ h (Konoet al., 1988; Is 
chenko et al., 1992; Nakamichi et al., 1993) , 

(Kobayashi et al., 1990; Smorag et al.; 198 
9, Smorag & Gadja, 1991;Kasaiet al . , 1992; Papis et 

al., 1993) ^ tfz, WmTlttVis (Schwieretal.,1 
990) , 7':? (Yoshino et al., 1993; Kobayashi et a 
1., 1994; Dobrinsky & Johnson, 1994) fciSWT, ij 

[0 0 0 7] ^^-tiiliTtiMassip et al.(1986) #\ 
Sheffenetal. (1986) W?XTOj£&J£fflLT, 

£ffc&> ^ mux Ltzmnmmizio \ ^xfiyxitmftm 

§#^ffi3ft?t(Massip et al., 1986; S±fi^, 1990; 
Van Der Zwalmen et al., 1989) . tfzjS:^-^ #*KSft 

f»Tti, Kuwayama et al.(1992) tfWSMZ&^XWb 

xcr>f&Tt)M<mmm. mmizn\ wzxim&mt&m 

&5m%tlX^& (Tachikawa et al , 1994). 

[0008] v^<nw9\m$B&mvx°cottm<7)mm 
m^am^wmfi'Umx'hh . wMBSffiTJi^Tt, 

#*ffltT>£>ftT^i> (Leibo 1983; Renard & Heymann,198 
3; Massip & Van Der Zwalmen 1984; VoelkelS Hu, 199 
2a, b) t)K tf?Aim& LfcEfctSWC fcltSf^ffi* "T 

81 1 -t s muxmmm^mcomiL^mx-h & . 

[0009] Kuwayama et al . (1994) liXfO-F"! 

T\ ^XflaKfcMLfeftSeRtiO. M«ft. 



%btL, m^ffi^izx&mmxz^mm^istix 

mite «t tXfMW*f0JR 0 ftv *#fflarc* "3 , 

v ^ s jkmMMnx ?ximffi&co±ftmt+#x'% < , 
ztiio <7>m izm Lfz^w^^Mt^mm^m^im 
•ca*. ttz. mzmffiwi&ffl^-iz-o^xiz. mmza 

i V ^ (Haman 

o et al . 1992, Kuchenmeister & Kuwayama, 1996). 
[0010] Marti no (1996) (i«^faMffl^'U -y F£ 

i#*^#fc 0 4fc, Vajta et alMffl&&fMtmLX 
5 1 £ . < Wf L 7^0. 25ml r 7 •/ ^ X b cr- (Ope 
n Pulled Straw: OPS) £ffll->T. M^^tz^RcO^fy 

Mm£mmmfcmmizMixzitx}%m-g> ztiz**) 

•y K izX-fj 7Mt$ K1z^>7lV(F>mmmf1fits-?fr 
L<, ifHiOPS 3S^BBBcift#'f' , C0.25Bl 

>-xxA$rf!iffl-rs<7){iffiltTa5 . cia^o^rii: 

m&tzm^tzmmzzntt&mzm^mffi&mizT^ 

«*ffc, fi3^1«, i*<?5R— H^-ft*VMiR 

-meow? *—mz&mim&pt & & & , 
zcD^mh^^ttzm^fLx^w 

[0011] 

mmMz^x^tLtzh<7)x\ znmm. mmmrn 
m±tzimi L zw.mmikm.mizmM%~£& i t%< . a 

t cr,xn h mf-frm* mm-tz :tc*^. 

[0012] ttz. ^ZmcoMcomili. M^RcoM'y 

^mx-m^^Lfzutrziim^m^z^m^ 

[0013] £fz, *%PJi<7MC0Bffl±&S?M.<0tf : 5X 

imxmi£m?LtzM&?zim^zw&&w*imizm& 
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[00 14] 

iM^>* wit, - o<n*s«#ffl^s- 

S5f* U * LT i OSS £fS*M»«i MS -ttTHiKc 
[0015] ifitcJ: 0 , E*fclifimi»ifS*ufcll[ 
*W- £ £ fc =5: < 3K&S2 tih <r>X\ E* >fc J±W W> 4 ^ 

[ o o i 6 ] jff* L<t4, i>rie^ffi(cfcv^T. #5x<ft; 
SoMfctfUBifcliHl-? l fflfco * o . 5 v l JjlTfc 

[ o o l 7 ] 4fc, *?* L<tt, MEJrffifciiVvc, IK 

t^«f?ffia5*^ffltiDart-r S i fc T'&S . lilt J: "3 , & 
ftLfcE^li*PT*Itt*S«5»(=, i ix^> * U bx 
y h tittSaPB-*- Sit tfT S S . 
[0 0 18] iff*L<{4, frl2*ffi^fc^T . ffl 
fEEf^^-X-flSRi: LT^3 0%xf l/y^Ua^lt 

[0 0 19] fftKIl fMESISteisvvc , m 
lew^o^x^ti: LT*tr4 0%x^-i^y^U a— a- 
t 1 Mi/j.-?n-Xt:MffiMlzm)}nLtz*f7Xti:MZ: 

[ 0 0 2 0 ] £fz. Iff* L < 14, MKE^ffiiKf&^fc 

5%xfi/y/y 3-;^M*^{4#t;l 0%^U-fen— 
/WSSSfc: 5—10 fl-IBPFIfttaJHi-ft ^tt'feS. <! fit: 

i *). Bzmifi^Mmizmm^&m^zm^xmo 

[0021]i^.#4L<{±, frf2W^s#*-ffit' 
tiivc, W^SWIE^^^-ftUKCIWW-iWfc:, SEW? 

^*^2 ^%^vy^^-n-)vmm,z3—\ 

[0022]**:, *^BHtcffi5«aSK* fcJMH? tf>Mt 



RS»rt£ 3 3 °CJbM 3 9 "COSfRMS: ISftA L , m 
ISE * £{410 WSiS * ilWSWt- * £ t Tft 4 . i ft. 

tci mteLtzMtKm^commmizmmizfto 

Z b f/X"£ , E*£tel0?^£?W£«£>4 £ £ 

[00 23 ] *£, iff* L< J4. B*gBfafflfcME^ 
L fcSDISffiff fflSSSrl?! SBE*SBR*» ^ffiSJ 

l, 33 °cnm 3 9 °co?a7iccfJtaa lt mmt &i± 

[0024] 

s . *%.WTm&<%mzm ^bta, m^-RUj&^mm 

U*W£L&\ BP*>. *f&aj(4, 7"^, b>yi>- 
[00 2 5 ] «!SfiifftfflV^«fe®S(iS»IB^Sffl 

*3.—-r*>MTA>i£}*^ ffiikw.m<t*<7)m?i l zfflz_, i*i 

[00 26 ] ^7X^(4ift.*TfclS§§ft.TV^S) 
y^f-^X^If^ H (DMSO) , xfl/y/iJn-;K 

r/17'sy, ^ ^ a~^t'^muLtz^yx^mt>m 
m^imvfo h if. xztwcoijmiz&iximiizn ->xa 

[00 27 ] IFffc±tfE*#9X<ft3fflc#JWSflSN 

&Am<DM(Dim&mz x h^mmm^um i . § ^ 

0 , i *) ^fftt*» Sit 3&iHTi8Tft S . 

U a— n^Kit:, E*l5%x^py^y a— ^ftsv^li 
10%^ 'J -te D-;WS?«i- 5 SrV^UKWHBPFflS UTffl^ 

WSPt^Efc S l ^{4#P^ fJ430^ v » L33°COiaJKT-Cff 

0. ffl<^oS<SDlL^N"x<y-/Wb^-/ btciD^ 
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»T4. 3riJ, :»R, TirMt^^x-fb^ffiffi^r 
[0 0 28] ;;ts *^M«#5x^f ttil^i^ 

[oo29] ^wmz^^xmmmmizffl^ttzim 

^6=5^1-7 cm (0.25mlXhU— <7)*§£\ 150 —175 
jul Sffi) comtm (10% SMEW. 0.5 Mi^-^n- 

xzmtiaLtinmm) *?j**m\£.z*)ftjtLLTt5 

fig LT s&>4>^ h a-5feffi^aftfc s v ^iiSWifet «fc "3 £f A 

[0030] hn-Sffli^v^5^ft 
c»>^»* «*Sfflt»l*}t=aEX, * * V M4X h D-<Di§-£ 

#t a a raw a- « *» x <h«#a 



4. iOSISTfi, Itil?fc^#lli3fcfrb*i.4fc*k. 
1#I81?>JS:BBL 8fc»U fc^tlBWMIHF*«VM4K 

[00 3 1 ] HfMfffiSffix bu-£ffl^#7X-fPj?I 
U&WtecoWmt. 33*C— 39°<A jfi L< 1437*4 

SIKJSU SfetiWPiMESlWft-Sfcft, x}-n-<7)lg 

[00 32] <«Btf>!SI*W> 
US: l ft/NSMSfc: i S^KffiJfico^^x-ftfil^ : 
<WB 1 3ri£>»Kfc li«8cfc« ■oTffntJL Day7 ( ft 

«a=Dayo) cofm^m&Mzmwz* miw-mm (25 

%x^-I^?'"!J3— /K 3mg/ml tfWj— ;Hfn'J F 
V ; PVP M.W. 40000 . SsJpPBS ) £10#HiIitft, #7 
X-ffrl (25%i^P->-^"yrj-;P, 20%^a-?d- 
x. 20%pvp j&MPBS ) tft^Lfc. Of^xQSBS&X 

ft, : E*«e*fcH*teXhU— |*J0>25jul « 

#7X^ffir?5AtC»AL/'c (H1#HS) , HKK2 : 
E^x h n-«;ft/J^i(0. 1m l) x-fCM t £ 
tSiDttHA: (H2#eb) . nnixi t 2{4Xho-5fe 
S^SfcftAft, JWWa*fcaXL,"CK*?aai Lffiff L 

KOtti LT J&^MfiT<50SM4i -C10#ra«ftft , 37°CO 

it. o.5M^i-^a-x. 2o%^m.mmms > -cat 

«f«Wf*«<^««!life**ffofc. H^K2T"ii. aid 

[00 33] «^Hft««#^^*ft«K{4?5fe#t&±fi 
(10%^JflL«8SJPTCM 199) T'2H]^»L. Rtgifi 
-C"-9P£«*Jit^±§*&38.5 0 C. 5%C0 2 . 95%S 

[0 0 34] <m$kt^m> 
[HI ] 











ikftwrn (%) 
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2 5 r aiti^ A 
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IMBo^-CJiflaw^rfeoseRKi (56. 
[00 35] JJLh<^lt»3&»6, M'l^mmz X Vtfyx 
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[0036] mm2 

<IS*>*^ 2 E£*3l vc . ?£iPii =fc t/MSiSJK;^^ 
^'^-9600^/^*3^:^43800 TVfrfc . 1 Ktit 

[0037] mm.3 

BBS, & 3W53&>tttW Lit . 

[0038] «ffit:«-3'C*j1-'C^aiLfc^^JffiaK* 

TS6fc*«eM»*fftftU JR*fA8L ffl«$tttg*F*J 
tftAL-OBIBfrSILfc. MJKMU * h o-£jSf$37t: 

3^TXhn-w»£fAM£»*>. IKiRSifc-C 

fc. a»a, E£n»i tnm^immmmLx^M^ 

t¥ISLfc. #7X«t«30% EG. 1M 

^n-xfcJ;V20%CS^^jDL^:PBS fcfflvvfc. 
[0039] «R*ffi<0«IHKi: LT . flft^S**** 
£>*ifc£ifc 1 <r> 2 E«^T«;? 5X4tffi#U 

[0040] £v£, in- |*J#f?i£ (Kuwayaraa 

et al. 1994) fc«fc >3B£;(r?J*ffc«#. MS?, 



[004 1 ] <teS>*&, ^fctrffe^JtCEfctf 

H^l^*^|s]«^«^^**^#^tL (97.7%, 42/ 
43 vs 97.6JJ, 41/42) „ ft4^JHRt££4<X b n— 

[0042] ifc, b-rt#^-COi#^ 
«92. 3% (24/26) fc, WBM&\^<ry&tifcbiiM.L 

{ilOBS** 2 BWe>Atira££6 1 -f & £ f: , WtcfttJ 
OSMfcx-r 'y 7°T1i^M4'tl0#rax h o- £»T S 
8KH&»K*i\ivni£tf>iME (MS) «$iJWEII 

[0043] 

sQux'omm&wmt & h . ft t sitwt* 'JM£ tix t * 

4t«»»?. «RT#4fc». -*-cja£<*atT 

tc^S < fcK-f !> i ^T'§ « . 
[0B<7)ffi#*|jiSaj] 

[Hi ] ^KlcoaDB^*XSPHfc3jrrMWH. 
[02] ^K2flWWSJH£*XS«(=^r«HHBi. 
[H3 ] ||itK3£OlW!l^*XSI«ti55^itq!H. 



[01 ] 



[02] 



25u\ ^X-fb* 




-wan 
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&m urns) 



[03] 




